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WE CLAIM: 

1. In a coating composition vapor for the 
pyrolVtic deposition of silicon dioxide comprising a carrier 
gas, aNsource of oxygen and a silicon compound, the 
improvement wherein sa^d^ compos it ion comprises at least one 
silicon corsipouQ£i comr/rising: 



i 



10 



RiO-Si- 



m 



U.j 



wherein\R x is selected from the group consisting of 
alkyl and substituted alkyl radicals having from one to 10 

15 carbon atoms; alkenyl and substituted alkenyl radicals having 
from 2 to 10 carbon aopms ; alkynyl and substituted alkynyl 
radicals having from 2 Vo 10 carbon atoms; aryl, aralkyl, 
substituted aryl and substituted aralkyl radicals having from 
6 to 11 carbon atoms; and\ 

20 R 2 is selected firom the group consisting of 

hydrogen; halogen; alkenyl knd substituted alkenyl radicals 
having from 2 to 10 carbon akoms; halogenated alkyl and 
perhalogenated alkyl radicals \having one to 10 carbon atoms; 
alkynyl and substituted alkyny]\ radicals having from 2 to 10 

25 carbon atoms. 
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2. The composition of claim l, wherein said alkyl 
or substituted alkyl radicals have from 1 to 4 carbon atoms; 
said alkenyl or substituted alkenyl radicals have from 2 to 4 
carbon atoms; said alkynyl or substituted alkynyl radicals 
have from 2 to 4 carbon atoms; and said aryl, aralkyl, 
substituted aryl and substituted curalkyl radicals have from 6 



to 9 carbon atoms . 



\ 
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3. The composition of claim 2, wherein said alkyl 

\ 

or substituted alkyl radicals are selected from the group 

consisting of -CH 3/ -CH 2 GH 2 CH 3 , -CH 2 CH 2 -0H, -CC1 3 , -CH 2 CHC1CH 3 

\ 

and -CH 2 CC1 2 CC1 3 ; said alkenyl or substituted alkenyl radicals 

are selected from the grojip consisting of -CH=CHCH 3 and 

j 

-CH=CH 2 ; said alkynyl or substituted alkynyl radicals are 

\ 

selected from the group consisting of -C=C-CH 3 and - C=CH ; and 
said aryl, aralkyl, substituted aryl or substituted aralkyl 
radicals are selected from the group consisting of -C 6 H 5 and 
-C6H 4 CH 3 . ; 



4. The coating composition of claim 1, wherein 

\ 

said halogen is chlorine; said alkenyl or substituted alkenyl 

15 radical comprises from 2 tO|4 carbon atoms; said halogenated, 

li 

perhalogenated or substituted alkyl radical comprises from 1 
to 4 carbon atoms; and said alkynyl or substituted alkynyl 

radical comprises from 6 to 9 atoms. 

ft 

I 
\ 

20 5. The coating composition of claim 4, wherein 

i 

said alkenyl or substituted alkenyl radical is selected from 
the group consisting of -CH=CHCH 3 and -CH=CH 2 ; said 
halogenated, perhalogenated or substituted alkyl radical is 
selected from the group consisting of -CC1 3 , -CH 2 CHC1CH 3 and 
25 -CH 2 CC1 2 CC1 3 ; and said alkynyl or^ substituted alkynyl radical 
is selected from the group consisting of -C=CH 3 ; -C=C-CH 3 and 
-CH 2 C=CH. 



# 



- 46 - 

6. A coating composition vapor according to claim 
1, wherein said compound has the formula 

R 2 
I 

RiO-Si-Ra 



wherein R 3 and R 4 are independently selected from 
the group consisting of alkyl and substituted alkyl radicals 
having from one to 10 Jarbon atoms; alkenyl and substituted 
alkenyl radicals having^ f rom 2 to 10 carbon atoms; alkynyl and 
substituted alkynyl radicals having from 2 to 10 carbon atoms; 
aryl, aralkyl, substituted aryl and substituted aralkyl 
radicals having from 6 to 11 carbon atoms; hydrogen; halogen; 
-CN; -OCN; phosphine ; alkylphosphines and dialkylphosphines 
wherein the alkyl radical! has from 1 to 10 carbon atoms. 



7. The coating composition of claim 6, wherein 
said compound is selected from the group consisting of 
trichloroethoxysilane , triohloropropoxysilane , ethoxysilane , 
chloroethoxysilane, dichloroethoxysilane, tri- 
(trichloromethyl) ethoxysilai)e, di- 
(pentachloroethyl) ethoxysilane, di- 
(trichloromethyl) ethoxysilanJj, tri- 



(pentachloroethyl) ethoxysilane, pentachloroethylethoxysilane , 

trichloromethylethoxysilane , t^richloromethylpropoxysilane , 

\ 

trichloromethyldichloroethoxysilane, 

pentachloroethylchloroethoxysil^ane , dimethylmethoxysilane , 
dimethylchloromethoxysilane , trichloromethoxysilane , 
tetramethyldisiloxane , tetrametliyldichlorodisiloxane . 



\ 
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8 . A coAting composition vapor according to claim 
1, wherein said compound has the formula selected from the 
group consisting of: 




R 4 n \ R\ J p 



\ 



wherein m is from 2 to 7 ; p is^from 0 to 7 ; R 3 is independently- 
selected from the group consisting of 



-S-; -P- and -N- ; -O- ; and - (CH 2 \) - n 
25 I I 

wherein n is 1 to 10; and R 4 is independently selected from 
the group consisting of alkyl and substituted alkyl functional 
groups having from one to -10 carbon^ atoms ; alkenyl and 

3 0 substituted alkenyl functional groups having from 2 to 10 
carbon atoms; alkynyl and substitute^ alkynyl functional 
groups having from 2 to 10 carbon atoms; aryl and substituted 
aryl functional groups having from 6 to 11 carbon atoms; 
hydrogen; halogen; -CN; -OCN; phosphine and substituted 

3 5 phosphines . 



\ 
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9. The coating composition of claim 1, further 
comprising an acceleranp to increase the deposition rate of 
silicon dioxide 



10. The coaling composition of claim 9, wherein 
said accelerant is selected from the group consisting of 
trivalent compounds of nitrogen, phosphorus and boron. 



10 11. The coating composition of claim 10, wherein 

said accelerant is selected from the group consisting of 
triethylphosphite, trimethylphosphite , trimethylborate, PC1 3 , 
PBr 3 , BC1 3/ BF 3 , and (CH 3 r 2 BBr. 



.1 



15 12. The coating composition of claim 9, wherein 

said accelerant is selected^ from the group consisting of 
pentavalent compounds of phosphorus . 

13. The coating^omposition of claim 12, wherein 
20 said accelerant is selected from the group consisting of PF 5 

and PC1 5 . 

14. The coating composition of claim 9, wherein 
said accelerant is selected from the group consisting of 

25 tetravalent compounds of sulfurVand selenium. 



15. The coating composition according to claim 9, 
wherein the accelerant is ozone. 



3 0 16. The composition of claim 9, wherein the 

accelerant is a compound of a metal\ selected from the group 
consisting of manganese, cobalt, iron, nickel, copper, zinc, 
strontium, cadmium, lead, aluminum, scandium, chromium, 
gallium, arsenic, yttrium, indium, antdmony, bismuth, 

3 5 titanium, germanium, zirconium, tin. 
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10 



o 
m 

H 15 

m 



25 



- 49 - 

17. The composition of claim 16, wherein said 
I 

accelerant is selected from the group consisting of metal 
organic compounds, metall halide compounds and metal compounds 
containing a combination^ of organic and halogen functional 
groups . 



18. The composition of claim 9, wherein said 
accelerant is a Lewis Acid. 



\ 



19. The composition of claim 18, wherein said 
Lewis acid is selected from\the group consisting of 



trif luoroacetic acid, hydrochloric acid, acetic acid and 



formic acid. 



20. The composition of claim 9, wherein said 
accelerant is a Lewis Base. 

21. The compos ition\ of claim 20 wherein said Lewis 

20 base is selected from the group consisting of NaOH, NaF, 

\ 

methanol, methyl ether and ethyl thioether . 



\ 



22. The composition at\ claim 9, wherein said 
accelerant is water. 



23. The composition according to claim 1, further 
comprising a metal -containing compound vapor comprising a 
metal, M, other than silicon. \ 

\ 
\ 

30 24. The composxtion of claim 23, wherein said 

compound has the formula M(R 22 ) q , wherein^ q is the valence of M. 
and R 22 is selected from the group consisting of organic and 
halide radicals. 
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25. The composition of claim 24, wherein M is 
selected from the group^ consisting of tin, titanium, tungsten 
and antimony. 



26. The composition according to claim 25, wherein 
said metal -containing compound is an organotin compound. 



27. The composition according to claim 26, wherein 
said tin compound has the lstructural formula Sn(R 22 ) 4 wherein 
each R 22 is independently selected from the group consisting of 
halogen, alkyl, aryl and acetylacetonate radicals. 



28. The composition according to claim 27, wherein 
at least one R 22 is a halogen and at least one R 22 is an alkyl 
radical having from 1 to 10 carbon atoms. 

\ 

29. The composition according to claim 28, wherein 
at least one R 22 is chloride and at least one R 22 is an alkyl 
radical having from 1 to 4 carbon atoms. 



30. The composition according to claim 29, wherein 
said organotin compound is monobutyltin trichloride. 



31. The composition of claim 23, further 
comprising an accelerant to increase the deposition rate of 
silicon oxide. 



32. The composition of claim 31, wherein said 
accelerant is selected from the group consisting of water; 
ozone; Lewis acid; Lewis basis; trivalent compounds of 
nitrogen, phosphorus and boron; tetravalent compounds of 
sulfur and selenium; pentavalent compounds of phosphorus; and 



metal compounds of the Formula M(R 22 ) q wherein M is selected 
from the group consisting^ of manganese, cobalt, iron, nickel, 
copper, zinc, strontium, iadmium, lead, aluminum, scandium, 
chromium, gallium, arsenic^ yttrium, indium, antimony, 
bismuth, titanium, germaniui^ri, zirconium and tin, q is the 
valence of M, and R 22 is selected from the group consisting of 
halogen, alkyl, aryl and acetylacetonate radicals. 



\ 



